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Semiconductor thin film and semiconductor device - uses electro-optical 
equipment and pixel matrix switcliing to produce crystal silicon film 
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Abstract (Basic): DE 19833237 A 

The semiconductor thin film consists of a body of numerous flat 
rod-shaped contiguous crystals (302, 303), containing silicon (31) as 
their main component. I t has a concentration of carbon, nitrogen and 
oxygen atoms. The cut. of the semiconductor thin film crystals produces 
a geometrical electron-beam diffraction pattern. Each diffraction point 
of this pattern is circular and dispersed so as to lie in a concentric 
circle with its centre at the centre of electron-beam diffraction 
pattern. The semiconductor device with semiconductor film has at least 
one channel formation area, enabling the semiconductor film to have a 
body of numerous crystals like flat rods (302, 303), containing silicon 
(31) as their main component. It can be a video camera, an electronic 
camera for stills, a projector, an overhead projector, a vehicle 
navigation device, personal computer or portable information terminal. 

ADVANTAGE - Offers extremely high performance in the production of 
film using high speed logical switching. 
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{110} iH(SiLTl>Sri^JffigTt.5o 

[00 7 9] *tbffiAlt#M¥7-3 2 1 3 3 9 

■l^^^}c|EfeLfc#^SJc^§orxillli]^lf^^T^\ *jsig 

[008 0] 

[^1] 



1111} sm=mk= 



&m hill <f> {220} (cj^rsfflst^ae 

»*© 1111} <0 {220} {C^-r-6ifflji5faig 



1311) sras^=. 



(3111 <o {220} ict^tiiSMmiS 
131 II w {220} iziiitimms 



{220} BB|S]lt*= 



1220} El»l#^it 



(220) El6]#4Jl:+ (111) E|pl#'feifc+ (3111 Ef»I#Sifc 



[0 08 1] *«i|gPJ®iJi:S{4:^KOElSH4SrXi^(5]ff 
T-^'^fcS*, Xi8llilJf^<:J'-:/|ctt (2 2 0) Sfc^i 
S-fif-^i^^fc, ^IS. (2 20) (±{110} 

{110} Si»±fc^)iElS]ffif fctj, ElfilJt?(±0.7 « 
± (AS6!)iC|±0.9 «±) Vhi>ZtiipmL1t. 
[008 2] El 1 (B) IC5rftt5tE©S?l.jKy -> 

ivf. l31J7yyj=>lCSrfiiLTV^<S. Ifcl-fiiff {l i 



[0 0 8 3] 4ib\ ^^^y^yi(>y}'im-bn±<Dij:ifir) 

[008 4] 01 (A) ic^ Ltzn.^Wi^^<i' ~yo 
-SBSr^i^fifjlcHI 2 (A) ic^-t. 112 (A) lcjsv> 

2 0 1 T-^$iiSS^fflS,^i± (110) AMt*} 
ft;i- ^)@?f^:Ks/ }-T-fe5. ?SSO|slJf^*' y h 2 0 1 
(±BB*f3^ y TO^J'b.fe 2 0 2 Sr^'L'ic LTI^.6RSck:4J- 

[0 0 8 5] rrT\ !^vmti%itm^2 0 3i:^^ 



(8) 



1-345767 



Lfcti<^>SrEl2 (B) KtM-, 12 (B) 

El (A) \c^tm^mmy<^-yimmcis.^-ri> 

t . mM:x. y TO'p.b.^ 2 0 2 lC*t LX^^:^7i( h 2 

[0 0 8 6] BP*>, m^^.BS^t^"yrrot^3;L^S2 0 2il' 

fc[H]?f;^*'-/>20 lt5fctLT5IV^fcg^*l20 4i:^ S 
^SB|t:j: y rO^'L'^ 2 0 2 ilsljf ;^*'s' h^O^^'iL'^ 

20 5ti:^^^mt. i>^fii-M (@e^i®i/2ic*i 

ffil. g)ll»l2*5lrt^)®-t\ |51JfXzKs/h20 

10 0 8 7) (A) iCTpLk.m'm^lgr 

(A^tt(Ctt±1.5 " Jilrts ff*U<J±±0.5 ° U 
rt) {CHZto-Cv^S, msE® r4li]*fx*"s/ H±lll-L>R • 

[ 0 0 8 8 ] * fc. ^mmmTmm'o < w-mc 

•tiZk-c'. Islff;^**^/ h2 0.1®Mfft<^ift$ (a) i 
.ftfft®5$ (b) i©Jt (a/b) ^1/1 (R5gSrSt(* / 
-fS) ~l/l.S iU54. ri^»±, Isllf;^'^^*?' h^J^RJFJ 

(008 9] m^^Ji^y hi5RffJlC/i5fc*lClita^® 

• ^^iC3fi<5<ri:lcte/j:fc/j:v\; - • - - • 
' [o'o'g 0'] -Jfc, [13 (a} km:^Ui>^\i. i o] -c ■ 

LTl^-S. rw^lc. fe^Bffi:*^ {1101 m^-Xxkhti. _ 

S^bIBiH <i"i o> nx-h'ov- fcDi^^dm^\ai <rr - 
■ 1) U: <roo> ftt*i';45^4i^^>, . 

(00 9 13' Jilt5JC2is:^Bi#t>2)5HR-T EM^r 

<1 1 1> lft*|6llC(6]d>o-r^S-f-Sr-i;J5a^^fcej3i 
ig<^#^«#SfKO-S52rti£:)c-f-5iEl3 "(B) cD^lc* 
(0 0 9 23 E3.(B) lCioV>T, 3 0 1~3 0 3l±^: 

«!» <i 1 i> «4*(SilciSid>oTji<ft5®-C. 
S©iift-t--5*(S]i: <1 1 l) <a*lS)<!:ttl5IJ-Sct 

(0 0 9 33 z<o0f. ^^on&KiLZ 0 1 osrtictt 
it.S <i 1 1) *ft3 0 4S:Si|!iait.6i, iS€?lc#S 
-rSttO^SSS3 0 2. 3 0 3©ffi(*3{C^*K.5 <1 
. Il>$ai305. 306t±. Sottas 0 4 IC-grf-^ 



;6>, ^ U < \±ih^'hm^^oi'hxmm^ 3 0 4 lc*t 

[0 0 9 43 fra<^lHlff^**S' V^iSiJ !5 i5±2. 

5 • i^rt (AS&^ICI±±1.5 ° fftU<l±±0.5 

1° \ci^toX},^h k^^^^tmmx-h^, 
(0 0 9 53 zom^i:m'!)-^<m3 (c) icttub 

•5 i . :^mWm^Mii^nmx-\m 305 ;iJgiei6 3 0 
4t:f£-tn (a) iJ J:tJ«l*3 0 6 ;*5S2|$ft 3 0 4 i/^i" 
(^) t^mmnXhio *UT. r®lHlte^|;iJ'>/£< 

[0 0 9 63 -tux: 113 (B) 0«tC»*I51te^|tr 

x^^^i^iy<i'~y±\cmM. mx.t£. nmso 

2. 3 0 3<D^^y^7i^y b»±, JtB%tt3 0 1 ®[HlJfX** 

[ 0 0 9 7 3 fiP*>. ^^om^i y r rticSiio^ifB 

(0 0 9 83 ^iti. *SJ6flT-»± (111) 

lEL■r^^•5^v ^-o^icit [1 1 1] ^ [1-1 1] 
"'f^-ti) .m. ^U^£n±X\cm^LX^yr-:^7i(^yY 

■ iof^^iiLxmi (A) W£^^m^^< 
(0 0 9 93 ^smm(0i3^m^mi:m^ 

^^WX-m^tz^^tLXmi (A) 0^:^£|ilSf^<:J'- 
>-;i^#?>i^fc<^)t±. S^iS®.B8*f:ty rrticS^®^$^^ 

(0 1 0 03 *^|gBJ®ii^^*^K^«^-r5 
(0 10 13 rr■C^ -iJ^^WTbtitk^S^^ttlf© 
5. 

(0 10 23 
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[0103] 5i*J, ^ 1 (C*L.fc3g«iOi^fBtt#l±«^ 

[0 10 4] tti^<D^^$&thf)<o^mtt rticlfffit-t 
r±Igi4 (A) \cm^^mr-^(Oi^^mi'&LXv^ 



[0 105] ttz. 'mn^&^^ctt.m4 (b) 

^a^tfcS, 114 (B) ©)gte®^. 
feiJ|l4 (A) i»Wi-3Tl,^-6. Ld^U Wffit^ 
* i^^> ift ■f-'L-fc LT ro<©?t^tti5 ^, [5]fe^| Sr^-f- 
5Kfi^tfc^.*l±i!4 (A) il^^T-feS. JlcJSi^?^© 
ijt^ftifST-tt, r®^0(siej|t±2.5 " «rt (A 

[0 10 6] tfc, 114 (A) . (B) t^Lfc/JMS^I 
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[0 10 7] z<o^%. z^<^^miihimM^ 

±1.5° tifth<ii0.5° Uf^) lClR*oTV> 

[0 10 8] W±C5«|{C. *^^B^©^lt^^mMlci±- 

(0 10 9] tfc. r|||ffi«)}c/iVM iii, mttisii 
mn- (mtfffiAtt#^) a-, a^^nrt 10-^2 
[0 11 oj tfc. ^mm^k^x-\m^ifk^t't<o 

Ptmm^&hxii^%6^\c^m^ (=¥+!Jr©h7 
s/yiLT««gUj:t^) T-fc.6riiJ^JoTV>S. 
[0111] ¥f\c. *gS5l?q©2)ii:«:»KJ±Z 30*t;t: 
«!:#({ 1 1.1 } 3!f^*fi:^) ii±^<0 9 0%Si± (AS 
6<jtctt9 5"%«J:) SrfiATJb-'J. 1S^^)TS-^ttOi^^ 

[0112] *jb\ Zfit±*ffiroKc#®S-^tt®gSSr^ 

; ¥SRZ#«, pp. 54 ~60, *4iil)lgtt 

■■^^tt, 1996J IC|*LV>. 

[0 113] ro^st^tt^naicjg^^iifcjt^lft 
±;v^T, ii6i:^®jSfB©S*fijiJ {110) 
{111} ffilcj^fij-f S^HTSSi-Vi-t-^iJr fl i-f-S 
6=70.5° omcz3(0Mft:M^t^£i>zti>^^hhx 

[0 114] tSoT, El (A) ©TEM^JClC^^tl 
fc^SISIf-Cfi. |»3S1-6iiit^*4©=&*&T-ffli570. S* ® 
fk§LXmii^LXii<0. ZCOI^mmt {111) 

i^Tfes t^^[cm^-ti> z ti>ix% ■ 

[0 115] !feJb\ 6 = 38.9 ° CD^tCliZ 9©*fjr4ft 

[0 116] rW£*t;rjfa:i^tt. isi-sa^^fioifeaft 

ffi:^fi[i»«tBS {110} -CffioTV^-SA^br-?:, Effiffi 



[0 1 1 7] 4fc, yyyM.-^mnmnt\tWiisfSL 

[0 118] Sllc^Lfcffi^ft^. yy^J>.fmni&. 

[0 119] y±©^ic. *J!iig?eo4i«^$^^i±. «■ 
-^■ri-)7&.m^\chi>t\ feissoisiiK^^tufc 

fife •« i £4 Lt •> v^yi^T feS. 

[0 12 0] *^ig^t,i±. 

0A#f>®S^fl±, TifelCDflaiJ^jS i^ni^J^fsfifel: 

[0 1 2 1 1 :^mwM(^^m^mm\t. *^jifjtc^L . 
[0 12 2] fan. i?i%m<^^n'mmmf&-ri>\ch 

1t^X1^h{\:Mm.±.<r>m.X07 =^-;vxm (*^JE 

mo^. ms (D) ic^^-fi^) tt. js^ttrtfiD^pfi 
'm\c^\.xmwi:m\t£^it\^x\-^i,, ■^■©^icovn ■ 

[01 2 3] El 4 (A) (±115 (C) {C^LfcJSfB^t; 

igt T-irif^T Lfc^,feT-®j^s ■> y =! ym^ 2 5 
v>aii3N±3y>7;^h©Mice@LT^5) ic^EPt 
[0 12 4] :zOWiiK\&^±}:\.X'^]) ^y^h^^ 
Sis Ell 4 (A) tt {1 1 

LO 1 2 5] -J^. El 4 (B) \C^rfmc^ f^KS^T 

X|ilS^e^5^'i^i•lCjg|S■f5^|!(lii£fe^^•f. ^ftlclSS 
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[0126] SDh. mi 4 (B) iC^f J^^Bi/y n:/^ 

[0 12 7] rOfillC, 111 4 (A) t (B) <^):?SlC 

4 (A) (C;^LfcJtBl-> 

[0 12 8] 3|rtHJSA»±. El 5 (D) cDIgtJ;oTg 
^14 (A) lC^rt^||T-f±^S*irrt©:>:|!(S (±iLT 

[012 9] Ld»L;tiib, Mm5zmo:>i''yi'})yi^y 
si-Ni ^^'t\i^^^^o ^oitih. x/^J^yo:>^.oim^ 

[0 13 0] ^31^. ii!v>ta^T-oi^r=-!/Kcj:oT^ 

[0131] tfc. i5lKj|Cjt^a->y nV^ii^K/b^lT- 
5ig(C|g4-f5^S!li/y a^'jg^ii^CRS^if^SU Si 
-Si Jt-g-o^t:*:^ <^-^LTV^i i:#x.bti-5. r 
«^«,-g;i±V>i3»^5ii5ta**y ->y avjg®^^rt{C:5s:RS 

[0 13 2] tfc. *ttsj®A»±*lfB{baA&iSx.sjt* 
(«:^6!)lci± 7oo~iioot) X-immM'knbzhVI^ 

[0 13 3] ^S->y 3i^^iTlfeKi*-5K^k3i^®[ 
iT-i±, IRJ^Sfi^Stci 0{&jS<®^d5fc5. S§oT. 

i^fBSt'>y =!:/iKd»p5SifBi'y ^j^-^ic^^uyts^ 

(El 14 (A) ) fli. *ta->y =ii^^i5;^$ji5^ 

[0 13 4] r©<[(cotNT. Ell 5Srffl^^TSi|^■?- 
^|. EI16 (A) fi^fi<t:iS^®fefB->y =i>'Klc*» 
*>•5maESr*tT^^5. S-f. a« (tj ) fifeSfli 
^Mzl^^ y 3 :^Jg(±?^»i|5g ( a ) ^gT^a* T 



[0 13 5] rr-cais (B) (c^i-coi±?^^fflfig 

(a) tfe^j^^^fai'y =!^^T-fc?), 30\t^m 

3 iiiissi^y :3yKT-fc^>. r®B#, jiB%->y3 
ym^ 1 i5^s«3 0 ifo^ffis 2icii(t^,®ttt(± 

[0 13 6] 6P*5, ^S^^OMicJ;-5T§|o58foti, 
fc^B^i'y =!>'K3 1 i±:5^S« 3 0±T-^#lCfit-^ 

[0 13 7] r5UT#fe^^fc^fii'y =!yJId5|lll 4 
(A) (C^Lfc«*tttei:'£.5<5T-feS. iE:LT-tO 
Ell 5 (A) \C7ktm\cm. (t2 ) Tte^iE^CD 
^-y^'JyifJMi>mii\.. -t®^^. *tfpv'yn:/IK 

[0138] r r T-s^jfcr t tt««5c^<^^ y >• 

r .y ^ y y :/zSl±^a=B •> y 3 <!: ^^S« (T 

[0 13 9] rpLT'/s'^'yy^^+@l=igS:i^T-f- 
(b) rr-c 
^B=B^kis®«©^^fflRg (a) is*5,^i±. ;e^s 

«3 0 ir=->'U^<:D^^i/y nyjgS 4 i:©#ffi3 5 
1 5 (C) ) . . 

[0 14 0] r®«lc^i'tt:^^iS^^i;55?S«3 o{c*t 
LTJtfB->ynyM3 4iJ^^(C@^^ix6©T-, 
i/y =2yffio^^lgit{ci;^^T^^fB•>y 3yK(cfj:;^iJ 

[0141] tm^ El 1 5 (A) x\-m^{fiMmcM 

JLtzh^OttmAi:±tfX^^y{r V y^f+Ei^xm 

O^fai/y 3yKlr#-5rillpTIITfc6. - - 

[0142] r 5 LT# e>iifc*!i??€iJt^a y 3 

(El 14 (B) ) i±. m\c^&iti:n'otzm<o^&t/ 
V^ym mi 4 (A) ) (cS'<T*&®ic|tfB«irt®:>: 
|iS^d>^*i, ^ i: V ^ 5 t LTV ^ 5 . 
[0 14 3] r®^i:P(i^oMf±«^;^kV#i!&45-#f (ei 

ectron Spin Resonance : E S R) iC i -o T X kV^g 

©ItJioTmtiS. mkX\t:^^BAo^^^-yv:nym 

<07^t'y^mt'pf£<tii 5X10l7spins/ciii3 iUT 
tL<i± 3Xl0l7spins/ciii3jyT) TfcS ^ iiJif^JI^L 
Tl,>S, fcfU roS3Si[}4ttm#-f-5ii!l3fe|gfi®^ 

[0 14 4] u±<r>wmiBmm%:^t^-^mm<o^& 

5/y=iyjgl5r. *ajJffiAi±MJ^#^S->y:3>' (cont 
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inuous Grain Silicon : CGS) iPfA/f V'S. 

[0145] (*t;&f4#tc8g-f s^ai£) ^icm 
[0 14 6] rrf, :^mmmo^^mm 115 5^ 

mcit^UzTEM-^^ (JflSif^) IrElS (A) (C 

x\,>i. 

[ 0 1 4 7 ] E 1 8 (A) ■Ci}#s-f'^$i±rtvfc*>ti2:ffi 

mof§m^\cis\,-'X^ B < M.x.i>mmiM£ 9 

1 0.1 4 8] te::^. .«e3K©BtE*'y i^y^iyKSri^s 
1^»ci£>cUfcTEM?K (B^IISiS) IrEis (B) 

tc'^t. fie5g<^iiiit*'y -yy =iy^fi±i^-ffi:^fi©si5 

d^ttH:bfft>fC,fe?£-t-'50;«(^T-ji>'9. S118 (A) Ktf 
[0 14 9] t1t. mi-^mn40mX:^-y^/U 

it. mis<^tc.is\i^XPoint ii:3 0 7jmcit:kLttW- 

:0 (B) tCSrf-,.*ib\ 1212 0 (A) ^KH^/^XEMX 
mfhtzmiiiim2Q (B) lC*i3i-'5. tfc. Point 

Ht)S\fiin^Wi^''<^-y (^jKybS 1.7/4111 

<J) Irll2 0 (c) ic*-t. 

[0 15 0] ^ e>(C, Point 1 t-k< l^^<*TPoint 2 
iPoint 3SrM5SLfc. Point 2©a^S*i^El2 1 

(A) . 112 1 (B) , 02 1 (C) IC, Point 3<0M 
^JSl:SrEl2 2 (A) . 132 2 (B) . 112 2 (C) IC 

[0151] rixt,oM^ife^A-e), -ttEojSfB«t#k: 
is\,^xn&m-\cm^^i-^tciiX}s'o . ¥ffitt8c#ii 

[0152] cmsffi 2 ] ni&m i -el±¥m^4lcffi^^fc ■ 

ffHCl) Sr-g-t?#ll^*t!5!Krbi-*fiJSrS^Lfc, * 



[0 15 3] *|IJ£^]T-(±. *-f^fi>'j;l;^:?'V-K© 

^a«if^) ^©*felcJ;i9S;S^ji (DaCiSR©S«DiIz 
i&1IiJ5nni&(l^. f^S6f]|Ctt3niDtil*3. ^ft t<l±2njn 

[0 15 4] ^<omc^ Sffij'ji^^S^-CfooTtWg 

srtiJT-^^,, ^i^m^i:m'i> t$¥t\cTmm^ 
tfi:i><ox'Tm/mmmm(0'^^&i>iM\,\ t ■ 
fc, mm^<bom<o^m-hJhi:f£\,^ox-m\cj^\mm 

[0155] CHjfefi 3 ) Mm^i 1 -c-itijtitfrKi L-t 

S^KS-fflV^-SflSr^Lfciv S ix Gei-x (0<:x 
<1, »tL< (±0.05^X^0. 95) ■C:^^ti-Silk:y/i' 

[0 15 6] r^^^ifb-g-ti^^frii^Srffiv^fc^-^: N- 
ST F TtJiutpsT F TSrf^si tfc^ic L$ v^mmjc 

[0157] CllliSfi^ 4 } MMiF'] 1 f }±gS®^t^{bSr 

o^^y ^ y y/iSic y yx^2rfflv^-5 r i t piSgT-fc 

[0158] y yjcPSrfflv^S^-^, ?Sfflii5!£-5^« 
\:i.fi-omiS.\cv yimau 400~i050t: mtL.<\t 

600~750 t) OmStX\ Imin ~20hr (AS6<JlC(±30 
min~3hr) ®iOlSii!!.gSrl7X.tt"fiV\ r®iD?^&g|C 
J: ?) y v-^^iDUfeffli^lcttl^Tc^i^'/s'^' y i^i^'^fT- 

i>OX\ m^'P<DtmycmOii^mi SXlol^atoms/cm 
[0 15 9] ZoLXi/''yi''Jy:/xm%:^Xtzib: V 

[0 16 0] y>f >ifeikmi*5Si^^bKSr3i5^ 
tt\ *llMj®yi^7c^lcJ;^.'/2/^y>-^'35i^i^M3 

[0151] c^jifii 5 ) ^Mnmitnmm i tc^ u 

Sr^i". H 7 iC/T^-to (±7^'7'^:/-^fy^';^S 

[0 16 2] CMOSlslllttNf--v;^yl'STFTiPf- 

•v^^yuSTFTi^rffi^iWlciai^^ip-frTrf^Sil-f-j). c 
MO s ^^^m^in^or F T®tl)*Jo itwsii^ 
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[0 16 31 tfcs wmTFT\tvy^''<-m^^^m 

ib'V^T 7 0 1 i±M{\:MmmVh 10 . CMO sil]iS®^<s/ 

1 0 1 6 4 1 Sfca^^T 0 1 ±(CJ±f-^ i^^? 0 2ii 

Jg^^tt^ ^^ym? 02 1 h'T^^yWS? 0 3 i®r.1 

[0 16 5] 7 0 4ttW«tt«JI§)ST-*5igR.l^ 

<^®Bg^#K7 0 4 i±®^Sr 2 /z mggiff < tT+^ 

T\ stifcipattsr^^oii^ms 7 0 5 z t 

[0 16 6] mm-WM? 0 5itTA'^:^^J^tfttirJl' 

. [0167] mmn.m tqs <r)±\c\m^mi o e srfj 

iEifi])K7 0 6 \iy f t/:/Jci-oTEifii:^lr^fc 
JJi_hdJTFT<llS« (T^x-Cl/vfyi^xS 

[0 16 8] *f|SlS«tt. giittS«7 0 7± 

lCgB^^«K7 0 8 , ElfilM? 0 9 i:¥.^LX^^^ii 
i>. Zi\.]:j.i^-K%,ii,m\CSC'LX-fy-yif^%{'^ijy- 

[0 1 6 9] -E-LT. i^SS:*. ->-y^#f|la!=lr^T 

ofc^. ?Sb%^7 1 o-kwsx\^xm7\c7r^-fwm^<D 

[0 17 0] tt. E7lc^Lfci?;fcS*fSSffB^<;^^>'> 
?r«^-f5T^'-f ^ ^-^ h j; ^' ;^S^g©^SrEl8 icIBi 
■ B&fb LT^, m 8 JCiJV'T. 8 0 1 liUJi^J 1 COIS 
»CtifoTIKKfbS^^rffc->y ^i^'SS. 8 0 2J±®^ 
^hyj?;^Ei8> 8 0 3l±y-;^ K7'l'^<-[i]?§. so 
4tt'/-^' b Ky^r^^-BSS, 8 0 5l±Bi;j,:?gl^-rfe 

[0 17 1] ni?y ^[5)858 0 5 (±i£S6«)lCi±TFT-C 
S^hy^xSK. K7^^<-lH!Sillf^f^^T^^5|5l^| 

[0 17 2] tfc. r 5 LTB^S^tbfciff^B^-s^yKctt 
^SBiS-?-i LTFPC (Flexible Print Circuit) ig^- 



0(±F P c SrSt 19 Mltfc^c^C^SS^-'^/uT-feS. 
[0173] m'^m 6 ] **:te^!lftt|SJfe^J 1 IC/T^ L 

Srl9lc*i-o fcfc-L. g*&!)/£^jH±||JSfij4k:^L 

[ 0 1 7 4 ] m 9 IC^i-SiaSJJ?Hly<;t;yu©^^ 
j/^- v;^:? 9 0 1 <0«^i5SltSJgS^<;t:yvi^t <^ 

ip*>. m^m.x\mam%:^<:i^miphi><oxT 

7TUiiS:XmM.mj.f^\im-hzfy vi'^T.ii 9 0 1 :45 

[0 17 5] ^-©fc*. *llffi{?!lT-|±TFTgi5ffl±{cK 
WvmS9 0 2dJ4/jr4if(C5i5^Lriot. ^CD±T- 
7*7 9 0 1 i^BgiC^lligSSrJg^S, - 

;Sv>S^iSri5*^-fv^tilftSfiSrTFT©J:k: 

[0 1 7 6] tfc. 9 0 3(±M^^ffii*^,l?g^mK 
Xhh. gej^mK9 0 3 i LTH: I TOi51t.#ffl^ 

[0 17 7] *$ffi{H©ll^Sit{Ct;ir>T®^TFT® 
lB4^icagLfc±Miairlll2 3 (A) iC^-f. 02 3 

(A) (CJo^^T. 5 1 (±?S14S. 5 2i±y-Xii, 5 3 
Xtf'^ yik. 5 4 1± KV< 5 5 J±P^7 «;':? vx 

^ . 6 6 i± Kv-f >-mS5 4 i:®^m^5 7 i SrSJ^-f-. 

[0 17 8] *|lffi^l®#ta(±, li^TFTO±j^k:Jo 

[0179] tfc. EI2 3 (A) ^A-A* T^^JXS 
fiJiiT^»fLfc^}C£bn6»fffi«iiilr|gl2 3 (B) iC 
TTf. ^Jb\ 112 3 (A) ill2 3 (B) lCJ±itii®^g^ 

-^lrffl^^T^^5o ^tjlc. 132 3 (b) (csa-f-£irffi 

[0 18 0] r©^k:. hills 3 iS^-s^^fcES 
TKW :/«S5 5i5ff^^^^^, KS^f s 8tife^T•*t 

s/^'^x^' 5 5 i®Rglc^i|&§fiiiJ^^$^^ 

[0181] KV-f >mS5 5 ^Jgfife 

Ltz'^x^immm/mimmm/7^ })/m<o^m 

^Xf£i>Mm}mm%:m!&U ^(r>±\C-fyy^^7.{; 
5 5 SrJ^fiH-S. 

[0 18 2] r©^. :^7s/^vxi'5 5®3g^{c, 

K<t«{k;g^mL;6^at>-f, z(ozMmmx9ii>mM 
[0183] mmm r ) -/^ hssi u 
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[0184] mio KHii^x, 1 1 ttN^-r-^yuar F 
IS. 1 3(±ii^TFT®^''r hmST-*-5,..<;^-r hmii 

1 l~l 3tt!J vtfc(±a:^^r^bfcNS*"y ■/<; n 
[0 18 5] *fc. CMOSl2li§T-(iN^-r^/l'aTF 

[0 18 6] ::©^ic<>''i' UTS^KIrfflv^'S 
©s;t;«r^ijfflL-c-!'-y t'T m5i (sKy mifit^ 

tf) SrtSriiJft-S. 

[0 18 7] ^©fc*!)(C(±, 'J'-l' f-SSl 1~1 3Sr5g 
jSLfcg^lcf-'i' K'?;j— /n 4~l 6 5rfJi*-t-5.. -^-L 
T. iJ'y^XTV^^t&JiM (H^-li-f) Srfife 

j)D2?SA!!!gSr^ToT^Jg->yf-'r Kl 7~l 9trB 
JSi--5. ^Jii/yf-'l' Kl 7~i 9liy-;^/KW:/ 

[0188] r®^JCi^-r K!?;i— ^^SrfflV^T i Eg 

i(oxmxhi>. ■ ' ■ ■• . 

[0189]' m^ms) :i^mmxtt4¥^mmmo 

^lCov>TI2ll 6SrfflV^TK0Ji:6, ffv S«4 I'i 

[0190] ftic. *^H3is (r*>'i'7 r ^ t'i' =1 
V) K4 2SrB]^-5. #^fBSS^K®^i±i*iES^C, 
VDfe-Cmv )*K:tf^iLTi±i7i/7>' (Si2H6 ) i 
fflv>5. :ifc. *^J!EfilT-(±*fBKS?gK®KiiSr7Snm 

[0191] fttc. *fBSS^K4 2®JtSft;XgSr'i7 

UtefJ®*^. t-f J^Lfc*B^BfiS^ra[4 2±IC7'7 
xVcVDifelCii9'/>'U-^=!?A^4 3Srff^^-f5, 
[0 19 2] ^:ff7^tl'X\t. ^ji^y (GeH4) :«f;^ 
SrTKSXli'^y !?Ars~l 0^&»c#?;LfcfcOSrlv^ 
5. -tLT, 100~300 "Gi^^ti^T, 20~50niW/ciii2 
"CSirStT l~50nni (f^t«6*)lCtt 10 ~20niii) OS®© 



[0 19 3] tfc, ^/i'^~t^j>.m4 3<oim:fjmitm 

Ef??5CVDfeT•^T5rit5JtgT•$>^). -//uvyft^^ 
^C:9^b■^■f-^^:«'x■c-fc•50T^ 4S0- 'Gm&o^m^X-^ 
§,\cm\^xVju^=.'f^ m^mf^i> r ii^x-i:^, 
[0 19 4] reiLTHie (A) ®ttffi;45#t>ixS, 
450~650 t (»tL<tt 500~550 t) OiDSS 
MSIrfftrV *B^BKii^K4 2SrM^{k^S,_ eoot. 

fti5SLiiS;6^bT-fc.5. (Ell 6 (B) ) 
[0 19 5] *ib\ r©j|^{k;igJi7 7--4;^r=- 

III UT 7 7 XT^->'i/Srffl V ^5. 
[0196] r 5 bT#fent*tStt3iig^ (iltfB->y 

^ ymt It i±**.y •> y 3 -ym 4 4 »± sootss^istt 

[0 19 7] gclc. ^attasS4 4JilcS#-fS<5^yp 
.^^-^i^K^BEM^^iS (H2SO4: H202=l : 1) T- 
li^ bfcS, fe^B -> y 3 ym-A 4 IC*t LT'>* < i 

~ 1050*0 x<ommiLm&'n'?> ^^Mt&mxMzom 
iimxmi:mit't±^m%.x-no. (n 16(00 

■[0 19 8] *Jb\ :^%mi<Dm\c'yV=iyai^^it%: 

^^■ti>m^yzmi:hxy/i^^:^^A^mv^i^. # 

lc^>^riij7.ASr'5^5'i5' y yi^LX^-f-^i^mi:^ 
V " fi\>-=r=^ ^ A l± y y kW^O^%WXii 9 . 5 

[0 19 9] t©3R^SI§ici<s■CB^^^SSt^^r't■|-• 

4 5±(C(±|R*!!.gIg|CioTfRKfkK4.6 iJJgjBg^Jv 
5. r©Sfi8{bK4 6l±TFTf^$ilS^lC-E-0*$'y'r f 

[0 2 0 0] *ib\ </>'U-^=^7AK^giUfct*^*!!.g 
Si«!!SlgSri^xfc^S14S^K4 5 l^tcfilit^icio 

T 1X1014~ 5X10l9atoiiis/ciiP (ft^Wi-tt 1X10^5 
~. lXl0l6atonis/cin3 ) ®ig^T•'5l'/W=^7i>,i^^(^4■f 
[0201] ^-OfcA. *SJ£iFilT-#t>nfcJtfBtta^ 
K4 SCD^ffiiS^flii/y 3V;^-?iy^L'^=!j7i>.Jg-^iJ 
fim§^^fc^S^lr#<^;^>.. Siy Cei-x (0<X<1 ) T-« 

[0202] roi*, *lllfifl'j©f^is-ctt*ssttii 
S)S±ici=itsgfii-/y =jy©Sj^^Sdi^<igr hit 
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1 0 2 0 3 J *aiSAIc J:iT,«:\ JtB^afkf^ftfe^i L-C= 

[0 2 0 4] tfc, ^fjfciiie (c) 

^tltim. fiPt)Bli 6 (B) iCTf^LitikMoii^i/v 
iKm^if) Sr-t-A/Ti>5. Die (c) ©i 

[0 20 5] *aiKA(±. r®ri:^coI,^■cl^^^ll^s^ll 

[0206] i;i±®stc. *SJI^?}©igSrSffl-f s r 
, [0207] ^jc jb\ jt^ftiaAtx±®kki tt, ft^6«] 

\C\t 800->1050'G( ff*L<tt 850-900 "C) <DmMX 

h'o. icomn^-^imx-mm^n^Ai^^Wiiih 

^4•f5tS.^?^^50T^ SRSfW^gr ,?)•^^^*#T- 
^)«rii5a*U^.■ 
^ o 20 8] tifoT. 7^i^-:f'y\--k^7^hhWm<ri 
Turned 800t::45»tL<. ±pg(±S« (*^}IWT 
i±:&5^) ©B^ttSr^itLT 1050 tiJ^tLV^ fcfc* 
'}'/l'^-!?A®i8,^,;a5 930~940 tT-fe^)®^, J; 
?)^EF*t<tt 900tSr±lli:-t--6<tSv\ 
[ 0 2 0 9 ] * fc. iSJi!t3i»ll«ttSfttt»ffi^Tfe4 

S^kft^H^i-rs^-g-, Ky-TKIg (02) SfflfJ, ^ 
is/f®^ (O2+H2) ^^ny:/5c^S-t-tf#B 
% (O2+HCI ^) <©V>-fti*>i-fti,ifgv>. 
[0210] #tc. ^•>a'yy^•ttf??Ia«■CSS^!!!SSr^f 

GeCl4 ©^riS^^il^), -tOfc*!). *&^:9-«5'>*V« 
[0 2 11] «Jb\ i?.%%'mtim}LO>%'Smk.%Mh- 



[0 2 12] CHJfefjgj *lS^?g©TFTii^|f6<)lC 
•Sfc*^ ^ll^i^.y=!>'^^i^fcMOSFETk:Enai- 

[0 2 13] (1) TFT^X-f s'f-:/^tttl (;t>'/ 

;f7Bf^©«]9^io^gftt) ®li;gi^5i?-:/;^Vs' 

v'3/t'K-fi^»i5. N^+4;yl'STFTjb'iOtp5^-y;^c^i^ 
ST F T t <)K:6D~100inV/decade (ft«fttCI±60~85mV 
/decade ) i/h^t^ 

(2) TFT©ilf^5SSOitgt/£2,mi?a*#aa 
(/ipE) N'f+^;PSTFTT200 ~650ciii2/Vs 
(f^«6<)lCI±250 ~300cni2/Vs ) . Pf'+^/UST FT 

f 100 ~3O0cni2/Vs (ft;«6f)|CI±150 ~200cm2/Vs ) <b 

(3) TFT©sSlmiE^o^i;^i/£^,L$^^1imlE (v 

th) N^-^;^/pStftT--0. 5~1. 5 V, Pf--yj^; 
/t,gTFTT-1.5~0.5 Vi/h^VN. 

[0 2 14] Wiio^ic. *iiig-r-#bti-5TFTrtg 

Tt-'S. -?r®fc*, rjh-tT-MOSFETT-^^^ixT 

t fc L s I * i'®*S[ft:|5i8l& T F T T-flf r i 
[021s] ^bJCii, aiiKSrlBV^'5TFT©^fl^,lr4 

( 0 2 1 6 ] H 1 1 (c^-f iji^^El^tl, *IS^?q©T 
F T Irffi V ^fcH0:5c«!ii^Oi|i«#lHl^g®-f !!lr^ LTlr ^ 
01 1 (A) ttTfijklTFTg, Umi-ii^-'y^ 
i^-fSr«lUfc£!J:5cIi«gT-fc^>. tfc, mi 1 (B) 
t±±lXt;TllCT F TlSrEfi LfcH!!fe5clslBSTfe 
4. 

[ 0 2 1 7 ] H 1 1 (A) ICJb•^^T. 2 1 ttit«^^l 

T^^ft^lC^^fe-fSSJtSBSr^^ LTV ^^ . 
1 0 2 1 8 ] Jfcjb\ T F TCf^liftSJlllJI^J 1 -cgElC 

±ffl!|©TFTgSr3i?^5:g^, -piOTFTOiffHf 

[0 2 19] m7C&. TlSr*JS®^?^<:OTFTT-«^ 
U JJi^Sf5KO^g:tI3i5*©TFTi-f5«ffS-Ci6 
V\ f fc. Tl<^TFTSrBSi^^OiS^,^^^!pff3g^L■C 
iitx ±^tC*Jg^§qOTFTSr3&^.2igJ;i«iiiL 

[0220] tfc. Ji^i^S-O— :;-feV-!>-ttSifcgB 
fc*ltT-«j*LfcT^®T F TT±JicDSjfeSRSrSJffli--5 
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[0 2 2 1] ftic. Ell (B) lci^^^T. TMt±i/'J 
-kf^ b«ffiib-CfflVNfcSlii©TFTl 

■Cfe.5, *ib\ Ell (B) tTFT^iiWJrt^K 
[0 2 2 2] r©^*#ISti='I,>t:tx JllOTFTSr 

f$^-f5BSlcTl<^TFT©iBS^ttSr+^®#ittfc± 

[0223] tfc. El 1 (A) . (B) ©Htjfet. 
T®®TFTSr5i^f*Ufc«tffAIC®K^6MilS2 3, 2 
4SrJi?fi&L, ^jtSrCMP (ft:#««iW^) ^fSf^b 

(0 2 2 4] m±<D^lC, Jls^^BjOTFTSrfflV^TH 

10225] tft:, *Jil6BJ<^5TFT?rfflV>rLCDK 
7^'^<l2!K-^SI^il«ffl<^il5^St@8S (MMI C : -r^ 
^'ni?3:^7'.:ti7rL-/U- ic) *i'Sr«f*+-5 r i 
*S^BJOTFTSrfflV>-5ri:-C«f5l5 

[0226] [^J£^ 1 0 ] l±»!^B^^fi^ _ 

;^) S^fi^^teomteit^i^fi'Srf^Sif srtf^ , 

[ 0 2 2 7 ] *Jb\ «^}t^i?Si (±S^ft^;Sr)fe#6!) 

[0228] C^J6<« 1 1 ] *II16«-Ctt. *l8BJSr*l 
-^ilSrEi 2tc^. 75cJo\ S^«Si(4iiiS*®i8*! 

[0229] *jS3gi!qS:3iffiLp<5m^«llfib-Crtl^ 

SSmSiS^ PHS (/<-yt/l'^'»'7*-<7;i->'i/;^ 

[0230] El 2 (A) (4«^«iS-Cfci5. *#20 
0 1. #^ai:^a52 0 0 2. *^A:^3Si52 0 0 3. «^ 
gfi2 0 0 4. «ft;^'l' s'5'2 0 0 5, rv-f -^2 0 0 
6-r«]*$il.5. 3WS^BJtt:t^iil:^S152 0 0 2. 



ai:':iSB2 0 0 3. «/T^iSS2 0 0 4^iciiffll-^)riii 

[0 2 3 1] El 2 (B) »4f-7';t*;<7T-fe9. *^ 
2 10 1, «*li?fi2 10 2. ^^A:/3gI52 10 3,^ 
f^M y'f 2 1 04> /<y-f ];-2 105, Stig52 1 

0 6 $11,5. imwm^Tm^'i i o 2. 

A;bS52 10 3. §^S52 1 0 6l?tCiSl1:5.r i:ii-C- 

[0232] El 2 (C) tt^^VyUnyt'a— (* 
-fypnyfi-^f) f^tj, *<$:2 20 U i3:^7% 
2202, S^?352 2q3, ^f^^.-l' s/f" 2204, * 
^S?g2 2 0 5fffi[lS$tl5. *«I^B^l±:*;<9gi5 2 2 
0 2, S^gi2 2'0 3, S^$lfi2 2 0 5^(Cigfflf t 

[0 2 3 3] El 2 (D) Jl^sz K^!?y>f 
^rfcfj, *#2 3.0 1, *^S?S2 3 0 2, ^-^yKSB 
2 3 0 3■C•«^$^^^l, *l6BJJtg;^Stg2 3 0 2JCii 

[0 23-4]'El2 (E) ttyrST'Bi/i^^J'-T-fc 
!5,2|s:'B:2401,)tJi2402, «:T^fi24 0 3,- 
iDtf-A-;^?*!; s/^'240 4,,'];7V^^^-24 0 
5, 24 0 6, X:J'i)^y2 4 0 7Ttf^$n5. 
B^»4«^fi 2 40 3 XZ'&mfh r i ;4J-C t 

[0 2 3 5] El 2'(F) tt7ny ^S7•^•:/x^':?- 
T•$> f9 , 2 5 0- 1 , Jtai 2 5 0 2; S^S^fi 2 5 0 
3 , 2 5 0 4-, y -y 2 5 0 S'TfilJt^il/ 

■6. *|g?^f±«^fi25 0 3 {c'a^-f S - tiJT^t ■ 
" ' •■ \' -. ■ ■" 

' . [0 2 36] £l±®^l£,-*ffi?gBjOJi^KHl±S*T 

■ [0 2 3 7]- ' ■ .* ' 

[|6B^<^a*] *?qiSlSTf^^SIIB^Icinii*, UK 

■ri> r i-C**SfB±ICf^Sl!LfcMO S F E TtCEft-f- 
Ife^,M±®SLp^.g^^•t4lgSrtUfcTFTSr^•f 

[0 2 3 8] ^^±cD8^*TFTSrffi^^-C«^$i^Siit« 

tt, ffi*r»v><4S6SrtU »tgft, (tifSlio 

[EB5©ffi*?!tKBJ] 

. [El] mwnm<o^^^^^<^ - y Sr^t^ 
^. 

[E2l «^lHl«f^<^-ySrS^6*)lc«LfcE. 

[E3] *«#»)K©i^tt6S«SrSlB^-f--6fc*o 
E. 

[E4] i^m^<oi^Mkm-rm. 
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me] ^M^'&m<Dmxm^7^tm. 

im7] n^it^m^<ommi:yr^-rm. 

[010] r^r^^^hy iJ':^SfiOSfffi^^'f 

[s 1 2 ] m^«i?^o-fiisr^m 

[013] S IMSSifell^^^'fllo 

[014] S^a^a V y n ^K^^J^a^s^t^^-f-T EM¥ 

So 

[Si] 




(A) (B) 



[07] 



707 7oa 709 710 
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[Hie] ij^i[#§^S®^^SJiM2r^-f-[a. 

[Sis] ii^^«*Sm<f sttl^Str^-f T EM¥^. 

[His] ij^^^fr^KOI^tiif^lr^-f-T EMm 

[020] ij^«frif^Jtal^4#<D^^^^T EM 

m 2 2 ] ^:^T EM 

102 4] ffi^TFT©ifffi^iitr*-f-TEM?^, 
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[02 0] 

<Point1> 




(A) 50 nm p) 5nm (C) 

[112 1] 



<Point2) 




(A) 50 nm (B) 5 nm (C) 



[02 2] 

<Point3> 




(A) 50 nm (B) 5 nm (C) 
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